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1 OOume mooKeHus

PaGouast mporpamMma u (OHJI OIEHOYHBIX CPEIICTB MUCIUIUIMHBI « MHUKPOCXEMOTEXHUKA

AQHAJIOTOBBIX U IU(PPOBBIX YCTPOMCTBY» COCTABJICHBI B COOTBETCTBUU C TPEOOBAHUIMHU (eepaib-
HOT'0 TOCYJapCTBEHHOI'O 00pa30BaTEIbHOIO CTaHAApTa, YTBEPXKAECHHOIO MpUKa3oM MuHuctep-
cTBa oOpa3oBanus U Hayku Poccuiickoii ®@enepanuu Ne 927 ot 19.09.2017, 1 ocHOBHOH Mpo-
(beccnonaabHON 00pa3oBaTEIbHON MPOTrPaMMBbl TOATOTOBKU «IIpOMBINUIEHHAS STICKTPOHHUKAY 110
HanpasieHuto 11.03.04 DiekTpoHuKa 1 HAHOAJIEKTPOHHUKA.
[IpakTyeckas MOArOTOBKA pealnu3yeTcsi Ha OCHOBe: mpodeccuoHambHoro cranaapra 29.007
«CrenuanucT o NpOeKTUPOBAHUIO MUKPO U HAHOPA3MEPHBIX IIEKTPOMEXAHUYECKUX CHCTEM.
OO6o6mennas TpyaoBas (yHKius A - Pa3paboTka NPUHIMIHAIBEHOW AJIEKTPUYCCKOW CXEMBI
MHUKPOIJIEKTpoMeXaHnueckor cuctembl. T 3.1.3 - Pa3paboTka mepBUYHOrO BapHaHTa OIMMCA-
HUST MUKPOIJICKTPOMEXaHUYECKON CHCTEMbI Ha YPOBHE MPUHIUIHAIBHON cxeMbl. Tpebyembie
3Hanusg H3-7 NHTerpanbHas MUKPOCXEMOTEXHHKA.

3anayn [Tonydyenune 3HaHUI MO0 MAaTEMaTUYECKUM OCHOBAM M CXEMOTEXHUYECKUM Me-
AUCIUIIINHBL TOJaM TPOEKTUPOBAHUS IU(GPOBBIX YCTPOMCTB, aHAJIOTOBBIX YCTPOMCTB Ha
OCHOBE OIIEPALIMOHHBIX YCWJIMTEIICH; ITOJy4YeHUE 3HAHUM M0 NPHUHLUILY ACH-
CTBHSI YCTPOMCTB LU(PO-aHATIOTOBOTO M aHAIOTO-IH(POBOTO Tpeodpa3oBa-
HUS CUTHAJIOB; MPHOOpETEHHE MPAKTUYECKUX HAaBBIKOB MPOCKTHPOBAHHS
MU(PPOBBIX JOTHYECKUX CXEM; MPUOOpPETeHNE MPAKTUIECKUX HABBIKOB MPOCK-
TUPOBAHUS aHAJIOTOBBIX CXeM Ha 0a3e OmepalMoHHBIX YCHIIMTENeH; mpruodpe-
TEHUE HAaBBIKOB HUCCIIEIOBAHUS U OLEHKU KauecTBa padOThl ()yHKIMOHAIBHBIX
MOJlyJIell aHalOTOBOM U 1U(POBON TeXHUKHU; (opMHUpOBaHHE HEOOXOIUMBIX
KOMIIETCHIINH B chepe mpoPecCHOHATBHON IS TeILHOCTH.

OcHoBHbIE [TpuHIHITBEI paOOTHI U TPOSKTUPOBAHUS TU(DPOBBIX YCTPOMICTB.

pasjieinsl / TeMsl [TpunHIMIIBI PaOOTHI M MPOSKTUPOBAHUS aHAIOTOBBIX YCTPOMCTB Ha OIepalu-
AACTIUTITAHBL OHHBIX YCHIIUTEIAX.

CxeMHBIC pead3aly U MPUHLIUIB padoThl MU(PPO-aHATIOTOBBIX U aHAJIOro-
(PPOBBIX MPeoOpa30OBaTEICH.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOAYJII0),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHUS] KOMIIeTeHIU

HpOHGCC HN3YUCHUA IOUCHHUIIIIMHBL «MI/IKPOCXCMOTGXHHK& AHAJIOTOBBIX H HHq)pOBBIX
YCTPOMCTBY HampasieH Ha (JOPMUPOBAHKE CIEAYIOMNX KOMIEeTeHIHH B cooTBeTcTBUU ¢ PI'OC
BO u ocHOBHO# 00pa3oBaTebHON MporpaMMoit (Tadmuna 1):

Tabmuna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kog no ®I'0C WNHIuKaTOphl TOCTUXKEHUS IInanupyemsle pe3ysbTaTsl
00y4eHUS IO TUCIIUTLIINHE

[IpodeccronanbHble
TIK-1 CriocoBen 13 3HaTh AITOPUTMBI MPOCKTH-
BBITIOJIHATh PACUeT i HacT HpI/IHI_[I/IHBIGKOHCTPYI/IpOBaHI/Iﬂ poBaHuA THUITIOBBIX JJICK-
M TIPOEKTHPOBA- OT/ICIbHBIX aHAJIOTOBBIX OJIOKOB 3JIEKTPOH-  TPOHHBIX MHTETPaJIbHBIX
HBIX TpUOOPOB 3BEHBEB DJIEKTPOMEXaHHUYE-

HHUC DJICKTPOHHBIX

pUOOPOB, CXEM U CKHX CUCTEM

YCTPOMCTB pa3-

[1K-1.2 YMmeeT npoBOIUTH OLICHOYHBIE pac-  YMETb HPOBOJUTH OLEHOY-
JMYHOTO YHK-

YeThl XapaKTEePUCTUK IJIEKTPOHHBIX MPUOO-  HBIE PACUYETHI XapaKTepH-
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Koa mo ®1'0C Nuaukatopbl JOCTHKEHUS [Inanupyembie pe3yabTaThl
00ydeHUs IO TUCITUTLTNHE

OWUOHAJIBbHOI'O HaA- poB CTUK HHTCTPAJIBHBIX CXCM
3HA4YCHUA SJICKTPOMCXAHUYECKHUX CHC-
TEM

Brnanerr HaBbIKaMu TPOEK-
[IK-1.3 Bmageer HaBbIKAMU TOATOTOBKH THUPOBAaHUS AJIEKTPUUCCKUX
NPUHIUIHAAIBHBIX U MOHTQXKHBIX J3JIEKTPU- CXEM  JJIEKTPOHHBIX  YCT-
YEeCKUX CXeM POMCTB Ha MHTErpajIbHbIX
cxeMax

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Jucrmmrmaa « MUKPOCXEMOTEXHUKA aHAJIOTOBBIX U HU(DPOBBIX YCTPOUCTBY» U3ydaeTCs
Ha 3 Kypce B 5 cemecTpe.

JuciumuiHa BXOIUT B cocTaB Onoka 1 «/lucuuniauHbl (MOLYIH)» U OTHOCUTCS K
4acTu, GOpMUPYEMON ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOILIECHU.

Jlnisi OCBOCHHSI TUCIMITIIMHBI HEOOXOMMBI 3HAHHS, YMEHUs, HABBIKU, CYOPMHUPOBAHHBIC
B IIPOLIECCEe U3YUYEHUS AUCHUIUINH / IPAKTUK: 3JEKTPUUECKUE MALIUHBI.

3HaHWA, YMEHHS W HaBBIKM, COOPMHUPOBAHHBIE TPH H3YYCHHH TUCIUIUINHBI
«MUKpPOCXEMOTEXHUKA aHAJIOTOBBIX U LU(POBBIX YCTPOUCTB», OYIyT BOCTPEOOBAHBI MPU U3Y-
YEHUU MOCIEIYIOUINX AUCUMIUINH. MeTopl aHanu3a U pacdeT 3JIEKTPOHHBIX cxeM; Mmmyibc-
Hble ycTpoiicTBa; CucteMbl 00paboTKH U KOAMpoBaHUs nH(popMmanuy; HaBuraioHHble cuCTEMbI
JeTaTeabHbIX anmnaparoB; MojenrpoBaHUE AIEKTPOHHBIX cXeM; VICTOUHMKM BTOPUYHOTO AJIEK-
Tponutanusi; OcHOBBI IpeoOpa3oBaTesibHOM TexHUKH; CHIOBasi 3JEKTPOHUKA; MPU MPOXOXKIe-
HUU IIPOU3BOACTBEHHOM NPAaKTUKU U noAaroroske BKP.

JucuuiuimHa «MHEKPOCXEMOTEXHHKA aHAJOIOBBIX M LHU(POBBIX YCTPONCTBY» YAaCTHUYHO
peanusyercs B (opMe MPaKTHUUECKON MOAroToBKU. [IpakThyeckas MOATrOTOBKa OpraHU3yeTcCs
IyTeM MPOBEICHUS / BHIOJHEHUS: MPAKTUUECKUX 3aHATHH, 1a00paTOPHBIX paboT, BHIOIHEHUS
PT'P.

JucuuruimHa «MHKpPOCXEMOTEXHHMKA aHAJIOTOBBIX M IU(PPOBBIX YCTPOWCTB» B PaMKax
BOCIHUTATEIbHOW PabOTHI HampaBjieHa HAa (GOPMUPOBAHHE Y OOYYAIOUIUXCS YMEHHUS CaMOCTOS-
TEJIbHO MBICIHUTb, Ha Pa3BUTHE MPOPECCHOHATBHBIX YMEHHH, BOCIUTAHUE YyBCTBA OTBETCTBEH-
HOCTH 32 BBIIIOJTHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3a/IaHUI.

4  O06beM IMCUMILIMHBI (MOYJI51) B 32a4eTHBIX eJHHNLAX € YKa3aHHEM KOJIHYecTBA
aKajgeMMYecKHMX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4yaromuxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHIT) U HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

OO0mmas TpyI0eMKOCTh (00beM) TUCITUTUIHHBI cocTaBisier 5 3.e., 180 akax. gac.
Pacrnipenenenne o6beMa AUCIUITIUHBI (MO ) IO BUAAM YY€OHBIX 3aHATUN TIPEICTaB-

JIEHO B TabiwuiIie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHIM

Bcero akagemu-

O0beM TUCHUIIIINHBI
YeCKHUX 4aCoB

OO0mmast TpyA0€MKOCTh TUCIIUTUIUHBI 180




O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCcKHX 4YaCOB

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaasaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

81

B Tom uucine:

3aHATHS JIEKIIHOHHOTO THNA (JISKIIUU U UHBIC YUCOHbBIC 3aHSITHS, TIPEIY-
CMaTPUBAOIINE TIPEUMYIIIECTBEHHYIO Tiepeaady yueOHoi nadopmammm re-
JarOTHYCCKUMH PAOOTHUKAMU)

32

3aHATHS CEMUHAPCKOr0 THNA (CEMUHAPbI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, J1a0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI U MHbIE AaHAJIOTUYHbIE 3a-
HSATHS)

B TOM 4ucJie B (hOpMe MPAKTUUECKON MOTOTOBKHU

48

48

CamocrosiTesibHas padoTa 00y4alIIUXCS U KOHTAKTHas padoTa, BKIIO-
Yaromas rpynioBble KOHCYJIbTAIUMH, HHIWBUAYAIBHYIO paboTy 00y4ato-
HIUXCS C MPeroAaBaTesiMU (B TOM YUCIIE UHANBUAYATbHBIE KOHCYJIbTALIUN);
B3aUMOJICHCTBHUE B DJIICKTPOHHON WH(DOPMAIIMOHHO-00pa30BaTEIbHOM cpeie
BYy3a

65

HpOMexcyTquaﬂ aTTcCTaluid o6yqa101unxcx — DK3aMeH

35

5 Coaepxanue TUCHMIIHHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE [0 TeMaM
(pa3zaenaM) ¢ ykazaHueM OTBeJI€HHOI0 HAa HUX KOJHMYeCTBAa aKaJeMUYeCKHX

YacoB U BHJI0B yueOHOH padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bupl yaeOHOM paOOThI, BKIIFOYAsT CAMO-
CTOSATEIBHYIO0 Pab0OTy 00YJArOIIUXCS U TPY-
JIOEMKOCTb (B yacax)

KonrakTHas paboTa npemnoaaBa- CPC
HaumeHnoBaHue pa3sienoB, TeM U CoJiepKaHUEe Ma- TeJIs C 00yJaroUMMHUCS
Tepuaia Jlexumu | Cemunap- | JlaGopa-
CKHE TOPHBIE
(mpakTu- | 3aHATHS
YECKUe
3aHSITHSL)
Pa3nea 1 Iln¢dposbie ycTpoiicTBa
Tema 1.1 KomOuHAUIMOHHBIE JIOTHYECKHE YCT-
poiicTBa
@yHKIMH B anredpe JOruKu. 3aKOHbI U aKCHOMBI
OyneBoil anreOpsl. 4 i i i
Munumuizanus 0yneBbix GyHKIui. CUHTE3 KOM-
OMHAILMOHHBIX CXEM.
[udparop, nemudparop. Mynbrurmiekcop, jae-
MYJIBTUILIEKCOP.
bazucer OyneBsix pynkmuii. CmocoObl mpecTaB-
JeHus OyneBbIX (QyHKIHH. ) ) i 3
KommapaTtop, MaxOpHUTapHBIi 3JIEMEHT.
ITorycymmaTop, cymmarop.
Pacuér npeobpazoBarens Ko 10B>. ) 4 i 7

[IpoexTupoBanue nmpeodpa3zoBaTessi KOJAOB™.

HccnenoBanue JOrMYECKUX 3JIEMEHTOB™.
HccnenoBanre KOMOMHAIIMOHHBIX YCTPOHUCTB™.
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HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-

JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexuuun

CemMunap-
CKue
(npaktu-
YyecKue
3aHSTHUS)

Jlabopa-
TOPHBIC
3aHATUA

CPC

Tema 1.2 IlociienoBaTEJILHOCTHEBIE JIOTHYECKHE
yCTpPOMCTBA

ACUHXPOHHBIN, CHHXpOHHBIA RS-Tpurrep. JIByx-
TakTHbIN RS-Tpurrep.

D-tpurrep, T-tpurrep, E-tpurrep, S-tpurrep. JK-
TPUITED.

Peructpsl xpanenus. Peructpsl cipura.
ACHUHXpPOHHBIN ABOUYHBIA CYMMUPYIOIIUN CUET-
YUK.

CuHre3 cuéTunKa ¢ IpPOU3BOIbHBIM KO PUIIUECH-
TOM CYETA.

HccnenoBanue TpUIrrepoB™.
VccnenoBanue perucTpoB™.

[TpoexTupoBanue cuéTunka™.
Pacuér cuérunka c momomnisto kapt Kapao™.

CamoocranaBiuBatonuiics cuétuuk. PeBepcus-
HBIN CYETYUK.

Beruntaromuii cuéTumK.

S-tpurrep, E-Tpurrep.
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Tema 1.3 3anomuHaomue ycrpoicraa
[TocTosiHHBIE 3aIIOMUHAIOIINE YCTPOUCTBA.
OnepaTruBHBIE 3aLI0MUHAIOIIME YCTPONCTBA.

Paznen 2 AHasioroBble yCTpPOiicTBa

Tema 2.1 OnepanuoHHbIEe YCUIUTEIH
OnepanoHHBIN yCUIIUTEND, TAPAMETPhI, Ha3Ha-
yeHue, PyHKIMOHAIbHAs CXEMa.

Cxewms! BrmoueHus OV, QpyHKIIMOHAIbHBIE YCT-
poiictBa Ha OV .

Cxembl ¥ puHIUN paboThl KackaioB OVY.

WccnenoBanue onepanuoHHOTO YCUTTUTENS ™.

Tema 2.2 JInHeiinbIe Mpeodpa3oBaTeIn AaHAJIO-
roBBIX CUTHAJI0B HA OY

Cymmarop. MuTerparop. Cxema nuddepenunpo-
BaHUs.

HccnenoBanue aHaIOTOBBIX apu(METHIECKUX
cxem™.

Tema 2.3 HesimHelinble mpeodpa3oBaTeid aHA-
JIOTOBBIX CUTHAJIOB

Jlorapudmupyromuii mpeoOpazoBarTeb. IKCIO-
HEHIMAIbHBIN peo0pa3oBaTeb.




HaumeHnoBaHue pa3ienioB, TEM U COJEpKaHUE Ma-
Tepuana

Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-

JIOEMKOCTb (B yacax)

KonrtakTHas pabora npemnoaasa-
TeJIsI ¢ 00yJAIOIIUMUCS

Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)

CPC

VccnenoBanue norapu)MUUecKoro yCUInTens™.

- - 2

YMHOXKUTEND EMKOCTH, THPATOP.

Tema 2.4 AKTHUBHbBIE dJIEKTPUYECKHE (PUIbTPBI
Cxembl QuibTpoB 1-ro mopsiaka.

Cxewmnbl Canena-Kes. [TonocoBoii u 3arpaxiaro-
i GUILTP 2-TO MOPSJIKA.

HccnenoBanue cxeM dIEKTPHYECKUX (QHIBTPOB™.

Pacuér ¢punpTpa 1-ro mopsinka*™.

Pacuét 3BeHbeB 2-ro nopsaka mno cxemam Caine-
Ha-Kes™.

Pacuér 3BeHbeB (PUIBTPOB 10 cXxeMaM Ha 3-X
KOHJIEHCATOpax, OMKBAJIPaTHHIX 3BEHHEB™.
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Tema 2.5 Cxembl aHATI0T0BOI0 Npeodpa3oBa-
HHSl CHTHAJIOB

AHaJIOroBble KOMMYTATOpPBI. Y CTpoiicTBa BBIOOP-
KM-XpaHEHUs. Y CTPOMCTBA HA MIEPEKIIFOYAEMbIX
KOHJICHCATOpax.

AHazorosble KomnapaTopsl. UMnynbcHbIe yCT-
pOMCTBA HA KOMIIApaTOpax.

Mopynsarop, AEMORYIATOP, YABOUTENb, IEIUTEIb
4aCTOTBHI.

Tema 2.6 Apudgmerudeckue cxembl Ha OY
AHaJI0roBbIN IEPEMHOKUTENb CUTHAJIOB.
JlenuTenp aHAIOTOBBIX CUTHAJIOB.

HccnenoBanne UMIyJIbCHOTO TEPEMHOKHUTENS
CHTHAJIOB™,

HccnenoBanue cxembl U3BJIEUEHUS KBAIPATHOTO
KOPHSI™.

CxeMa U3BJICUCHUS KBaJApaTHOI'O KOPHA.

Pa3nen 3 Anasnoro-ungposbie u HH(PoO-aHAJIOTOBBIE IPe0dpa3oBaTe N

Tema 3.1 LHudpo-ananorosnie npeodpa3oBare-
JIn

LIAII mocnenoBarensHoro tuma. [{AII ¢ LIIM.
[HAII Ha nepekiirouaeMbIX KOHAEHCATOpaX.
[Tapannensubie LHAIL LIAII ¢ cymmupoBanuem
BecoBbIX TOKOB. LIAIl ¢ marpuneit «R-2R». ITAII
C CYMMHPOBAHUEM HANPSIKEHHIA.

UccnenoBanue LTAIT*.

["enepatopsl curHanos Ha [{AIL




Bunpl yue6HO# paboThI, BKIIFOYAs camo-
CTOSITENIbHYIO PabOTy 00yUaIOUIMXCS U TPY-
JIOEMKOCTb (B yacax)
KonrtakTHas pabora npemnoaasa- CPC
HaumenoBanue pa3zienoB, TeM U COJEp>KaHUE Ma- Test ¢ 00yJaromuMucs
Tepuana Jlexkiuu | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(npaktu- | 3aHATHS
YecKue
3aHSTHUS)
Tema 3.2 Anasioro-uudpoBbie nmpeodpazoBare-
JIH
[Tocnenorarensubie ALIL. ALIII mocimenoBarennb- 4 ) i i
Horo cuéta. ALIIl nocnenosarenbHOro mpuoIu-
KEHUSI.
[Tapamnensubiii ALTL
AIIII ¢ 1BOMHBIM UHTETPUPOBAHUEM.
- - - 5
Curma-gensta ALILL
Uccnenoanue ALIT*. - - 2 -
UTOro 32 16 32 64
M0 JUCHUNJIHHE

3aH$ITI/I${, OTMCUYCHHBIC 3HAKOM ((*», pCalIn3yroTCA B Q)opMe HpaKTI/I‘leCKOﬁ IIOATOTOBKMH.

6 BHeayauTopHasi caMOCTOSATe/IbHAsSI pa6oTa 00y4arOIUXCS MO JUCHUIITTUHE
(MmonyJ10)

[Ipn mIaHUPOBAHMHM CaMOCTOSATEIHLHON pPabOTBI CTYIEHTY PEKOMEHIYETCS PYKOBO-
JICTBOBATHCS CIEAYIOIIUM pacipeielieHneM YacoB Ha CaMOCTOSATEIbHYI0 paboTy (Tabnuua 4):

Ta6Jmua 4 — PGKOMeHIlyeMOC pacupeacICHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIOHEHTBI CaMOCTOATENbHONH PAadoThI KoanvecTBo yacoB
M3ydeHne TeopeTH4eCKUX pa3iesIoB THCIUIIINHEI 19
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 16
ITonrotoska u opopmnenue PI'P 29
Hroro 64

7 OueHoOYHBbIE CPeCTBA /ISl IPOBeJCHUS TEKYIero KOHTPOJIs U
NPOMEKYTOYHOH ATTeCTAUH 00y4aIoIIUXCH M0 AUCHUIINHE (MOAYJII0)

q)OHZ[ OICHOYHBIX CPCACTB MJIA MPOBCACHHA TCKYLICIO KOHTPOJA YCIIEBACMOCTH U
MPOMEXKYTOUHOM aTTectauuu npeacTtanieH B [Ipunoxennn 1.

TToHEI KOMIUIEKT KOHTPOJIBHBIX 3a)13HPII>i HJIM UHBIX MaTCpUalioB, HCO6X0)II/IMI)IX JJISL
OIICHUBAHUS PE3YNbTATOB OOyUYEHUS MO AMCHMIUIMHE (MOIYINIO), MPAKTHKE XPaHUTCS Ha Ka-
benpe-pazpaboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIE.

8 VYuedHO-MeTOAMYEcKOEe M HHPOPMALMOHHOE 00ecTedeHne THCIIHTNTHHBI
(MmomxyJis)

8.1 OcHoBHasi IUTEpPaTYpa
1) ®pomo A.B. CxemorexHuka IHM(QPOBBIX YCTpOHCTB: JlabopaTopHbI NpakTUKyM /

8




A.B.®ponos. — Komcomonsck-Ha-Amype: PI'bOY BO «KHAI'Y», 2022. — 128 c.

2) Jlaumn, B. U. Dnexkrponunka / B. U. Jlauun, H. C. CaBénoB. — Pocros-na-/{ony: ®eHukc,
2008. — 306 c.

3) Kysuenos, B. II. MukpocxeMOTEXHHKA aHAIOTOBBIX YCTPOMCTB: yueb. mocobue / B. II.
Ky3nenoB. — Komcomonbck-Ha-Amype: uzaarensctBo ['OYBIIO «Komcomonbckuii-Ha-
Amype rocynapCTBEHHbIM TeXHUYECKU yHUBepcuTeT», 2007. — 115 c.

4) Ky3uenos, B. I1., Mukpoanekrponuka: yueod. mocooue / B. I1. Ky3unernos. — Komcomounbck-
Ha-Amype: uznarenbctBo 'OYBIIO «KomcomolbCkuii-Ha-AMype ToCyIapCTBEHHbIA TeX-
HU4ecKuil ynusepcurer», 2007. - 84 c.

5) ®pomnos, A.B. Pacuér aktuBHBIX (uabTpoB: yueh. mocodue / A.B. ®posos, B.B. JlanoseH-
ko, B.A. Yexkanos, C.B. Pynpko. — Komcomonbck-Ha-Amype: uzaarensctso ['OYBIIO
«KoMcomolbckuii-Ha-AMype TOCYJapCTBEHHBIM TEXHUYECKUW yHuBepcuteT», 2011. —
131c.

6) Jlerocraes, H.C. MuKpocxeMOTEXHHKA. AHAJIOrOBasi MHKPOCXEMOTEXHHKA: yd4eOHOE MMOCO-
6ue / JlerocraeB H.C., YerBepros K.B. - Tomck: Tomckuii rocyjapcTBEHHBIH YHUBEPCUTET
CHCTEM YyIpaBieHus Hu paauodckrponuku, 2014.— 238 c. // IPRbooks: smekrpoHHO-
oubnmuoreunas cucrema. — URL: http://www.iprbookshop.ru/72130.html (zara obpaienus:
11.05.2022). - Pesxum J0CTyMA: TI0 MOAMUCKE.

7) Ilapamos, A.B. Mukpoanekrponuka: yueonoe nocooue/ Illapamos A.B. - Tomck: Tomckuii
rOCy/IapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U paauodnekrponuku, 2007.— 138 c.
Il IPRbooks: 3JIEKTPOHHO-OUOIMOTEYHAS cucTema. - URL:
http://www.iprbookshop.ru/13948.html (mara obpamenus: 11.05.2022). - Pexum gocryma:
10 TIOJIITHCKE.

8) Hosukos, }0.B. Beenenue B mudpoyo cxemorexuuky / Hosukos FO.B. - M.: UnTepHeT-
VYuusepcuter Uupopmarmonnsix Texunonoruii, 2016.— 392 c. // IPRbo0OKS: snextponHO-
oubmmoreunas cucrema. - URL: http://www.iprbookshop.ru/52187.html (mata obpamenus:
11.05.2022). - Pesxum AocTyma: 1Mo MmomucKe.

9) TI'puropses, b.1. DiementHas 6a3a U ycTpoiicTBa MU(POBON TEXHHUKU: yueOHOE mocobue/
I'puropseB B.W. - CII6.: Yuusepcurer UTMO, 2012.— 89 c. // IPRbooks: snextponHo-
oubmmoreunas cucrema. -URL: http://www.iprbookshop.ru/65394.html (zara oGparmenus:
11.05.2022). - Pesxum A0cTyma: 1Mo MOIMUCKe.

10) Bosnouu, I'.M1. CxeMOTeXHHKa aHAIOTOBBIX M aHAIOTO-IM(POBBIX 3JIEKTPOHHBIX YCT-
poticte/ Bomosuu I'.M. - Capatos: IIpodobpazosanue, 2017.— 528 c// IPRbooks: siek-
TpoHHO-OMOMHoTeuHas cuctema. - URL: http://www.iprbookshop.ru/64066.html (mara 06-
pamenust: 11.05.2022). - Pexxum ocTyra: 1mo moamnucke.

8.2 JlomotHUTEILHASI IUTEPATypa

11) JIxoncon, JI. CripaBoyHUK 110 akTUBHBIM ¢ribTpam / J1. JlxoHcon, [Ix. xoucon, I'. Myp.:
M. Dueproaromuzaat, 1983. — 127 c.

12) Kopuuenko, B.T. Mozenu aHajioroBeix U HU(PPOBBIX (YHKIHOHATIBHBIX OJOKOB pagioTeX-
HUYECKUX yCTpPOHCTB B mpoekrax Multisim: yueObHoe nocodue/ Kopuuenko B.T.- Capatos:
At IIu Op Menua, 2017.— 143 c. // IPRbooks: snexkTpoHHO-61bimoreunas cucrema. -URL:
http://www.iprbookshop.ru/74391.html (nara obpamenus: 11.05.2022). - Pexum gocryma:
0 TIOJIITHCKE.

13) lIumikus, .M. ®yHKIHOHANBHBIE YCTpOicTBA IUPPOBBIX cucTeM: MoHorpadus/ Iumkun
I''"., T'onuapoB C.H. - Capos: Poccuiickuii ¢eaepanpubiii sinepubiii nenrp — BHUUDO®,
2011.— 350 <c¢. // IPRbooks: amekTpoHHO-OMOMMoOTeyHass cuctema. - URL:
http://www.iprbookshop.ru/60873.ntml (mata o6pamenus: 11.05.2022). - Pexum mocryma:
IO TIOJTITHCKE.

8.3 MeToanyeckue yKa3aHus JJs CTYA€HTOB 10 OCBOECHHIO THCIMTIIIHHBI
14) ®pono  A.B. CxemorexHuka IHMOPOBBIX YCTpOHCTB: JlabopaTopHbId NpakTUKyM /
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A.B.®ponos. — Komcomonsck-Ha-Amype: PI'bOY BO «KHAI'Y», 2022. — 128 c.

15) Ky3uenos, B. Il. MukpocxeMOTeXHHKa aHAJIOTOBBIX yCTPOMCTB: yueO. mocobwe / B. Il
Ky3nenoB. — Komcomonnck-Ha-Amype: uzaarensctBo ['OYBIIO «Komcomomnbckuii-Ha-
Amype rocyiapcTBEHHbIM TeXHUYECKH yHUBepcuTeT», 2007. — 115 c.

16) Kyznemnog, B. I1., Mukpoanektponuka: yued. nocodue / B. I1. Ky3zneunos. — Komcomomnbck-
Ha-Amype: uznarenbctBo 'OYBIIO «Komcomolbckuii-Ha-AMype ToCyIapCTBEHHbIA TeX-
HU4eCcKuil ynusepcurer», 2007. - 84 c.

17) ®ponos, A.B. Pacuér aktuBHBIX GUIbTPOB: yueb. mocodue / A.B. ®posos, B.B. JlanoseH-
ko, B.A. Yekanos, C.B. Pynpko. — Komcomonbck-Ha-Amype: uzaarensctso ['OYBIIO
«KoMcomolbCckuii-Ha-AMype TOCYJapCTBEHHBIM TEXHUYECKUW yHuBepcuteT», 2011. —
131c.

18) UccrienoBanue ONMEpariiOHHOTO YCHJIMTEINSA: METOAMYECKUE yKa3aHUs K J1abOpaTOpHO# pa-
6ote 1o Kypcy «MHKpPOCXEMOTEXHUKA aHAJIOTOBBIX YCTPOUCTB» / cocT. A.B. ®@poinos, C.H.
I'pundenpa. — Komcomonbsck-ma-Amype: PI'BOYBIIO «KHAT'TY», 2012. — 18 cTp.

19) UccnenoBanue aHAIOTOBOM CXEMbI M3BJICUCHUS KBAJPATHOTO KOPHS: METOJANYECKUE yKa3a-
HUSL K JJabopaTtopHOM pabore 1mo Kypcy «MHUKPOCXEMOTEXHUKA aHAJIIOTOBBIX YCTPOMHCTBY /
coct. A.B. ®ponos, C.H. I'pundensa. — Komcomonsck-na-Amype: ®I'BOYBIIO «KHAT -
TVY»,2012. -9 crp.

20) UccnenoBanne akKTUBHBIX (DUIIBTPOB: METOAMYECKUE YKA3aHHs K JIAOOPATOPHOM paboTe 1o
Kypcy «MHKPOCXEeMOTEXHHKA aHAJIOrOBBIX ycTpoiicTB» / cocT. A.B. ®ponos, C.H. I'pun-
¢denba. — Komcomonnck-Ha-Amype: PI'BOYBIIO «KHAI'TY », 2012. — 17 cTp.

21) UccrnenoBanue 1udpo-aHAIOroBoro mpeodpasoBarelis: METOIUUECKHE yKa3aHUs K Jiabopa-
TOpHOU paboTe Mo Kypcy «MHKPOCXEMOTEXHHKAa aHAJIOTOBBIX YCTpOMCTB» / cocT. A.B.
®pomnos, C.H. I'pundensa. — Komcomonbck-na-Amype: @®I'BOYBIIO «KHAT'TY», 2012. —
18 cTp.

22) UccrneoBaHre MMITYJIbCHOTO MEPEMHOMKHUTENS: METOIUYECKHE yKa3aHUs K JabopaTopHO
pabote 1o Kypcy «MHKPOCXEMOTEXHHKA aHAJIOTOBBIX yCTpoicTB» / coct. A.B. ®@poros,
C.H. I'pundensa. — Komcomonbck-Ha-Amype: ®I'BOYBIIO «KHAT'TY», 2012. — 12 cTp.

8.4 CoBpemeHHbIe NpodeccoHaNbHbIe 0a3bl JAHHBIX U HHGOPMALIMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPU 0CYIeCTBIEHHH 00Pa30BaTEIbHOI0
npouecca no JMCUMIInHe

1) IPRBOOKS: anektpoHHas OubmuoTeuHasi cucrema: caiit. — Caparos, 2018. — URL:
https://www.iprbookshop.ru (mara obpamenus: 11.05.2022). — Pexxum jgoctyma: 1o
MIOJIITHUCKE.

2) baza nannbix marasuna «Hun u Jlum» : caidt. — Mocksa, 2006. — URL:
https://www.chipdip.ru (mara oopamenus: 11.05.2022). — Pesxum goctyma: cBo6o -
HBIH.

3) Dnekrporexuuueckuii mopran Datasheet.su: caiir. — 2006. — URL: https://datasheet.su
(mara obpamenus: 11.05.2022). — Pexxum noctyma: cBOOOHBIM.

4) RadioRadar: DnekTpoHHO - nH(pOpMaHOHHBII mopran : caiT. — 2003. — URL:
https://www.radioradar.net (nara obpamienus: 11.05.2022). — Pexxum noctyma: cBo-
OOIHBIIA.

8.5 Ilepeyenn pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTn « AHTEp-
HeT», He00OXOAMMBIX [IJISl OCBOCHUS IMCHUILIMHBI (MOAYJIs1)

1) KwubGepJlenunka : Hay4yHas 3JeKTpOHHas OubimoTeka : caidT. — Mocksa, 2012 — URL:
http://cyberleninka.ru (naTa o6pamenwus: 11.05.2022).

2) HamwonanbHast syekTpoHHass Oubnmoreka : caiir. — Mocksa, 2004 — URL:
https://rusneb.ru (nata oopamenwus: 11.05.2022).
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3) Enmunoe okHO nocTyna kK MHGOPMAIMOHHBIM pecypcaM : caiit. — Mockaa, 2005. — URL:
http://window.edu.ru (mata oopamenus: 11.05.2022).

8.6 JInueH3noHHOE B CBOOOITHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieueHue, uc-
NoJIb3yeMoe IPH OCyIIeCTBJIEHUH 00pa30BaTe/IbHOIO MpoLecca

Mo JUCIHUILINHE

Tabnuna 7 — [lepeuenpb UCHOIB3yeMOro MPOrpaMMHOT0 00ecreueHus

HanmMmeHnoBaHmue PexBu3utnl / YCJI0BUS UCITIOJIB30BAHUA
I10

OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html

Mathcad JIorosop Ne 106-AD120 ot 27.11.2012

Education

Siemens LOGO! HoroBop AD44 Ne008/12 ot 12.12.2016

Soft Comfort

NI LabView JoroBop AD44 Ne 036/51 ot 04.02.2015

MAX+PLUS Il YcinoBue UCIOIb30BaHUS 11O CCHIIKE:

BASELINE Ver- | https://www.intel.com/content/www/us/en/programmable/support/support-

sion 10.2 resources/download/legacy/maxplus2/dnl-baseline.html

9 Opranu3anMoHHO-NeJaroru4ecKue ycjaoBus

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriIaMeHTUPYeTCsl YIeOHBIM TIAHOM H pac-
nUcaHueM y4eOHBIX 3aHATHH. SI3bIk 00ydeHus (mpernoaaBaHus) - pycckuii. J{is Bcex BUAOB ay-
JUTOPHBIX 3aHATHI aKaJleMUYeCKUIl Yac yCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dbopmupoBanuu CBOEW MHAMBHIYAIbHOW 00pa3oBaTeNbHON TpaeKTOpUH O0ydaro-
LIMICSI UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIIUX AUCLUUILINH U MPO(HECCHOHATBHBIX MOAY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIECTBYIOMEro 00yueHus, KOTOPBI 0CBOOOXKAaeT obyydarore-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOCHHUS.

9.1 Od6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc Mpu MpenojaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIMOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunnoH-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTUHN NPCACTABJICHBI JICKIUAMU U CEMHUHAPCKUMU (HpaKTI/I'-Ie()KI/I-
MH) 3aHATHAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTMH UCIIONb3YIOTCS B BUJE HMIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHaTuil. MHpopmanmoHHbie
o0Opa3oBaTeNbHbIE TEXHOJOIMH PEATM3YIOTCS MYyTEeM AaKTHBM3ALMU CAMOCTOSTEIHLHONH pabOThI
CTYJEHTOB B HH(OpMALIMOHHONW 00pa30BaTeNbHOI cpejie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu nexktop 00s13aH MpeaynpeauTb CTyJ€HTOB, IPUMEHUTENBHO K KaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, yueOHbBIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HauOOIBIIHMK 00beM mH(pOpManuu u o0ecreunBaTh
6oee rirybokoe MOHUMaHKUE YYeOHBIX BOIMPOCOB MPH 3HAUYUTEIBHO MEHbIIEH 3aTpaTe BpEMEHH,
YyeM 3T0 TpedyeTcsi OOJNBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOON JAEeTaNU3alHI0 JEKIMOHHOIO TEOPETUYECKO-
ro MaTepuasa, MpoBOJATCS B LIENAX 3aKPEIUIEHUS Kypca U OXBaTbhIBAIOT BCE OCHOBHBIE Pa3/IEbl.
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OcHoBHO# (hopMOIi TPOBEICHHUS CEMHHAPOB SBISIETCS 00CYXJIeHHe Hanboee nmpodyem-
HBIX M CJIO)KHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKkXke pa30op MpUMEpOB U CUTyallui B ay-
JTUTOPHBIX YCIOBUAX. B 0053aHHOCTH MpemnoaaBatesis BXOIAT: OKa3aHHEe METOJUYECKON MTOMOIIH
Y KOHCYJITHPOBAHHE CTYCHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS IO CIEAYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOTIPOCHI, Mpe yIaracMble PenoaaBaTeneM;

* y4acTue B IUCKYCCHUSIX;

* BBINIOJTHEHHNE POEKTHBIX M MHBIX 33/1aHUIA;

* ACCHUCTHPOBAHME MPENOABATENIO B IPOBEICHUN 3aHATHIA.

OtBeT 10IDKEH OBITH ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEP)KATh
CCBUIKHM Ha HCTOYHUKHU.

Jlokmaapl ¥ ONIOHUPOBAHHE JOKIAZ0B IPOBEPSIOT CTENEHb BIAJCHHUS TEOPETHUYECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHUH.

OueHnBaHue 3a7aHUM, BBHIIOJIHEHHBIX HA CEMUHApPCKOM 3aHATHH, BXOIUT B HAKOIUICH-
HYIO OLICHKY.

9.4 CamocTrosiTe/ibHAsA padoTa 00yYAKOUIUXCS 10 JUCHUNINHE (MOLYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO IPOLECC aKTUBHOIO, LEJICHAIPABIEHHOIO
npUoOpeTEeHNs CTYIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HENOCPEICTBEHHOTO Y4acTUs IMpenoja-
BaTells, XapaKTEPU3YIOIIUICS MpPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEIbHOCTH 00yUaroIIerocs.

[lenu camocTOSATENbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIyY€HHBIX TEOPETUUECKUX 3HAHUN U NPAKTHYECKUX
YMEHUH CTYJICHTOB;

+ yriryOJeHue U pacliupeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMUpOBaHHE YMEHHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKON WHHUIIMATHBBI, CTIOCOOHO-
CTE! K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAaMOpEaInu3allti;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYIIECTBIATHCS WHAMBUIYANbHO WM IPYNIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT 1I€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOorHs OpraHU3aIi CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepHAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
POXOJUTH B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CryneHTbl JOJDKHBI HMOJXOAUTh K CAaMOCTOSATENBbHOM paboTe Kak K HauBakHeiIemy
CPEICTBY 3aKpEIUICHUSI U Pa3BUTHUS TEOPETHUUECKUX 3HAHUM, BBIPAOOTKE €IUHCTBA B3IJISIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, IPUOOPETEHNs ONPE/IeICHHbIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPaTypHI.

9.5 MeToanueckne yKazanus J1Jis1 00y4aOUIMXCS 10 OCBOECHHIO U CHHUILIMHBI

[Tpy M3yyeHUM IUCHUIUIMHBI OOYYarOIIMMCS 1I€J€CO00pa3HO BBHIMOIHATH CIEAYIOLINE
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 NaMsATH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICIICHUS, TOHATHUS pa3Jie-
na.

3. Oco0oe BHUMaHHE CIEAYEeT yJIEIUTh BHIITOJIHEHUIO OTYETOB MO MPAKTUYECKUM 3aHATH-
SIM ¥ UHJJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.
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4. Bcest TeMaTHKa BOIIPOCOB, U3YyYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IPCIIO-
naBaresneM. VM ke 1aroTcs HCTOYHHMKY (B MEPBYIO OUepelb BHOBb M3JJaHHbIE B MEPHOAMUYECKON
Hay4yHOW JuTepaType) Uit 0oJiee AeTalbHOrO MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

[Tpu camocTosTenpHON popaboTKe Kypca 00yJyaromuecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPE/ICICHUS U (PaKTHI;

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM HA JICKLIMOHHOM 3aHATHHM MaTEpHal M JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOU TEME JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBIIIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE IIPEUIAracMbIM Ha 3aHATUSAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (pOH/Ia OLIEHOYHBIX CPECTB.

10 Onucanue MaTepUAJIBLHO-TEXHHYECKOT0 00ecreyeHus1, He00X0IMMOro /1JIsi
OCyILIeCTBJICHUS] 00Pa30BaTEJIbHOI0 MPOLECCa MO JUCHUILVIUHE (MOTYJII0)

10.1 Y4yebHOo-1200paTOpHOE 000pPYyI0BaAHHE
Tabmuna 8 — IlepedeHp 060pya0BaHUS TaOOPATOPHH

HanmeHoBaHue ayauropuu
AynuTtopus (1aBopatopHin) Ucnonszyemoe o6opyaoBaHue
304/3 JlaGopaTopust OCHOB dJICK- Crenpn 87J1-01
TPOHUKHU Creny no snekrponuke, moxens HTII- 02.05
Vuebnas maboparopus Virtual —Instrumentation
JlaGopaTopusi KOMITBIOTEPHO- Suite
211/3 IO MPOSKTHPOBAHKS U MOJIe- -, myRIO
JUPOBAHUS
NePCOHAIILHBIC KOMITBIOTEPBI

10.2 TexHu4eckue U 3JIEKTPOHHbIE CPEICTBA 00yUYeHH s

JleKIIMOHHBIE 3aHATHS.

AynuTopuu JUis JISKIIMOHHBIX 3aHATUH YKOMIUICKTOBAHBI MEOCIIbI0 M TEXHHUSCKHMH CPEI-
CTBaMH OOY4YEHHsI, CIYKAIUMH JUIs MpeACTaBlIeHUs ydeOHOW MHpOpMAIMU OONBIIOH ayauTo-
puu (TPOEKTOp, KOMIBIOTEP/HOYTOYK).

IIpakTH4eckne 3aHATHA.

AymuTOpuH U TIPAKTHYECKUX 3aHATHH YKOMILJIEKTOBAHBI CHEIHATM3UPOBAHHON MeOe-
JBI0 U TEXHUYECKUMHU CPEACTBAMU 00yUdeHUs (IPOEKTOP, KOMIBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlnst 1ab0paTOPHBIX 3aHATHI HCHOb3yeTcs aynutopus Ne211/3, 304/3, ocHamienHast 060-
pyZOBaHUEM, YKa3aHHBIM B TaOII. &:

CamocrosiTeibHast padoTa.

[TomemeHunst 11si CaMOCTOSITENEHON pabOThI OCHAILICHBI KOMITBIOTEPHOW TEXHUKOW C BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHOM cpene KHAT'Y:

- 3411 3JeKTpoHHOU nHpopmanuu KHAT'Y;

- KOMIbIOTEepHBIE Kiacchl (ayn. 211 kopmyc Ne 3).

11 Uunble cBenenus

MeTOIll/I‘leCKI/Ie PE€KOMEHIAIIMH 110 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBocHue JAUCLHHUITIIMHBI 06y‘{aIOH_II/IMI/ICSI C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMH 06yanOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
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rpynmnax. [Ipennonaratorcs cienuanbHble YCIOBHS JUISl ITOTY4YeHUs: 00pa3oBaHus 00y4yaroImuMu-
Csl C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMHUTCS C TCHUXOJIOT0-(PU3UOIOTHICCKUMU
OCOOCHHOCTSIMU OOYYarOIIMXCsS MHBAJIUJOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMHU 3/10pO-
Bbsl, MHJAWBUIYAIbHBIMU MPOIpaMMaMH peabuinTaui HHBaIUA0B (pu Hanuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMONHUTEIbHAS MOAJEPKKA MPEroAaBaHus ThIOTOPAMH, ICHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIIMMHU TTOATOTOBKY aCCHCTEHTaMH.

B cooTBercTBHM ¢ METOIMUECKMMH peKoMeHaanusMu Munoopraayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce TMpearnoiaraeTcsi UCIoiIb30BaTh COIMATLHO-AKTUBHBIC U ped-
JICKCUBHBIE METOAbl 00Y4YEeHHsI, TEXHOJOTUU COLIMOKYJIBTYPHOIH peadiIuTainuu ¢ Uelblo OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO NICUXOJIOTMYECKOT0 KIIMMaTa B cTyieHueckoi rpymmne. [logbop u
pa3paboTka y4yeOHBIX MaTepHajoOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (hopMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAHHWEM CIELHMAJIbHBIX TEXHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucuuruinnabl gunamMu ¢ OB3 ocymiecTBisercss ¢ KCMOJIB30BAHUEM CPENICTB
00yudeHusl 00ILEro M CrelruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpuBaeT MPUCIOCOOIECHUE ayUTO-
puit k Hyxnaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIIMK IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHIUBUIYAJIbHBIX MCUX0(pU3NUYecKux ocoobenHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TICYATHOW WM ODIIEKTPOHHOH ¢opme (g AW ¢ HAPYMICHUSIMH OIOPHO-
JBUTATEIBLHOTO alaparta);

* B TICYaTHOHN (hopMe MITH IEKTPOHHOU (popMe ¢ yBEeIMYSHHBIM MPU(TOM U KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, Pe4H, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JIML C HAPYIIEHUSIMU 3PEHMUS).

CryneHTaM ¢ WHBaJIMIHOCTHIO YBEIMUYMBAETCS BpeMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeaycMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB HA 3a/laHusl, a UMEHHO:

* IMCbMEHHO Ha OyMare Miau HabOpOM OTBETOB Ha KOMIBIOTEpE (7S JIUI] C HApYILIEHUS-
MU CIIyXa, peuH);

* BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (ISt
JUI C HApYLIEHUSIMUA ONIOPHO-ABUTATENILHOIO aIllapaTa);

* YCTHO (JU1s1 JIUL[ C HAPYLIEHUSIMU 3PEHMSI, OTIOPHO-JBUTATEIBHOTO aIlapara).

ITpu HeoOXoaMMOCTH JUTs 00YHarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLICHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB®
0 JUCIHUILINHE

MuKpOCXeMOTEeXHUKA AHAJIOTOBbIX U HHM(PPOBLIX YCTPOUCTB

| HarpaBieHue [OrOTOBKH 1 11.03.04 Dnexmponuka u HAHOINEKMPOHUKA :
: HanpaBiieHHOCTS (1po¢)niib) . IIpombiuinienHas 21eKmpoHuKa
. 00pasoBaTeNMBHOA MpOrpaMMBL _ © |
i KBanmmdukanus BbITyCKHHKA | baxanasp 5
' 'ox Hayasa moArOTOBKHU 2021 |
(no yuebromy naawy) i
. dopma 00yueHus OuHasl
i TexHosiorust 00y4eHus MpaoUYUOHHAsL
Kypc Cemectp TpynoeMKocCTs, 3.€.
3 5 5
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieieHue
OK3amen 119

'B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKHIO‘{aIOH_[I/II\/'I BCC BApHUAHTLI 3a;1aHm71 (TCCTOB, KOHTPOJIbHBIX pa60T )51 ,[[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII U

I/IH,[[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl
00y4YeHUs IO TUCITUILTNHE

[Ipodeccuonanbubie

[1IK-1 Cooco0OeH BbI-
MIOJTHATH pacueT u

I1K-1.1 3HaeT npUHLUIIBI KOHCT-
PYUPOBaHMSI OT/IEJIbHBIX aHAJIO0I0-
BbIX OJIOKOB JIEKTPOHHBIX IIPU-
60poB

3HaTh AITOPUTMBI IPOEKTUPO-
BaHUS THIIOBBIX 3JIEKTPOHHBIX
UHTETPAJIbHBIX 3BEHBEB 3JICK-
TPOMEXAHUUECKUX CUCTEM

IIPOEKTUPOBAHUE
AIEKTPOHHBIX MPUOO-
POB, CXEM U yCT-
POWCTB Pa3IMYHOTO

[TK-1.2 Ymeet npoBOIUTH Olle-
HOYHBIE PAacUeThl XapaKTEPUCTHK
AIIEKTPOHHBIX TPUOOPOB

YMeTb NpOBOAUTH OLICHOYHBIE
pacuéThl XapaKTepUCTUK UHTE-
IPaJbHBIX CXEM AJIEKTPOMEXa-
HUYECKUX CUCTEM

(yHKIIMOHAJIBLHOTO
Ha3HA4YEHUs

I1K-1.3 Brnajeer HaBbIKaMu I10/1-
TOTOBKH IPHHIIMITHATIBHBIX H
MOHT)KHBIX JJICKTPUICCKHX CXEM

Biranets HaBbIKaMHM IIPOEKTUPO-
BAaHMS DIIEKTPUYECKUX CXEM
AJIEKTPOHHBIX YCTPOMCTB HA UH-
TErpaJIbHBIX CXEMax

Tabmuna 2 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KonTtposmpyemsie ®opmupyemas | HammenoBanue
pa3aeJibl (TeMbl) KOMIIeTeHI[UsI OI[€HOYHOI0 Iloka3aTenu oueHKHU
AHCHUTINHBI cpeiacTBa
Pazpnener 1-3 IK-1.1, JlaboparopHbie | APryMEHTHPOBAHHOCTbH OTBE-
[1K-1.2 paboThI TOB
Pazpnener 1-3 I1K-1.2 [Tpaktrueckue | ITomHOTa ¥ IPAaBUIIBHOCTD BbI-
3aJaHHs TTOJTHEHHUS 3aJaHUs
Paspemnsr 1-3 IIK-1.1, PI'P [TonHOTa M TPaBUIBLHOCTH
[1K-1.2, BBITIOJIHEHUS 3aJaHUs
IT1K-1.3
Paznensr 1-3 IK-1.1 OK3aMeH [TonHOTa M TPaBUILHOCTH
OTBETOB Ha BOIPOCHI, Mpa-
BHJILHOCTD BBITIOJTHEHUS
MPAKTUYECKUX 3aja4

2 MeTtoanueckne MaTepHAaJibl, ONpeIe/IA0NHe MPOLeayPhl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepU3yoLue npouece
(opMupoBaHusa KOMNIETEHIH

Meroanueckue Matepuaisl, ONPEACIAIONINE TPOLEIyPbl OLICHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA JIEATEILHOCTH, PEACTABICHbI B BUJE TEXHOJIOTMUECKONW KapThl TUCIIHU-

winHbI (Tabnuia 3).

Tabmuna 3 — TexHoJIornYeckas Kapra

HaumenoBanue
OILIEHOYHOI'0
cpeacrsa

HIka-
Cpoxu
Ja
BBIIIOJIHEC-
OllCHU-
HUS
BaHMS

Kpurepun
OLICHUBAHUSA
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Ixa-
Haumenosanue Cpoknu K
OLI€HOYHOI 0 BBINOJIHE- 14 purepuu
OlleHH- OlleHUBAHUS
cpeiacTBa HHUS
BaHUsl
5 cemectp
Ilpomesicymounas ammecmayus ¢ hopme IKk3amena
1 JlabopaTopHas B TedeHHe | 5 Oan- | 5 GamuoB — CTyJEHT MOKa3al OTIMYHEIE
pabota 1 cemecTpa JIOB HABBIKA NPHUMEHEHHS ITOJYYECHHBIX 3Ha-
2 JlaGopaTopHas B TeueHHe | 5 Oal- | yuyy u YMEHUH TIPH peleHnd mpodec-
pabota 2 cemectpa 108 CHOHAJIBHBIX 33124 B paMKaxX YCBOCHHOTO
3 JlaGopaTopHas B TedeHHwe | 5 Oan- yUeGHOrO MaTEpHATA.
pabota 3 cemecTpa JIOB
R B Y — R ————— S 4 Ganna — CTyIEHT MOKa3all XOpoIlInue Ha-
paTop .
pabora 4 cemectpa 1OB BBIKH MPUMEHEHNs MOJy4CHHDIX SHAHHUH
5 | JTabopatopHas | B TeueHue | 5 Gan- | M YMCHHMEl mpH pemeHnu npogeccno-
pabota 5 cemMecTpa 7IOB HAJIBHBIX 33/1ad B paMKax YCBOEHHOTO
6 | JIaGopatopnas |B TeueHue | 5 6an- | y4eOHOro mMarepuana.
paboTta 6 cemecTpa JIOB 3 Oamma — CTyIEHT moka3aid YAOBIe-
7 | JlabopatopHas | B TeueHHE | O Oal- | TBOPUTENHHOE BlIaJCHHE HABBIKAMHU TIPH-
pabora 7 ceMECTpa JI0B MEHEHMS MOJIYYEHHBIX 3HAaHUN U YMEHUU
8 | JlaboparopHast B TeueHHe | 5 Oan- IPU pelIeHUH MPO(EeCCHOHATBHBIX 3a1a4
pabora 8 cemectpa JIoB B paMKaX yCBOEHHOIO y4eOHOro MaTe-
9 JlaGopaTopHas B TedeHHWe | 5 Oan- puaa
pabora 9 cemectpa JIOB 2 Oata — CTYACHT MPOJAEMOHCTPUPOBAI
10 | Jlaboparoprast | B Tedenne | 5 Gar- HEIOCTaTOYHBIH YpOBEHb BJIAJCHHUS yMe-
padora 10 cemectpa 108 HUSIMU ¥ HaBBIKAMU TPH PEIICHUU MPO-
11 | Jlaboparopuas | B Teuenue | 5 Oan- (eccuoHaNmbHBIX 3aJ]a4 B paMKax YCBO-
padora 11 cemectpa JIoB EHHOI0 Yy4eOHOro MaTepuaa.
12 | JIaboparopuas B TedeHHe | 5 Oan-
pabora 12 cemecTpa JIOB
13 | JlabopatopHas | B TeueHue | 5 Oai-
pabora 13 ceMecTpa JIOB
14 |PI'P 1 w4yacte. |B TeueHue | 5 Oan-
Pa3pabotka ceMecTpa JOB
CY€TyuKa
15 |PI'P 2 w4gacte. |B TeueHue | 5 Oan-
[TpoexTHpona- ceMecTpa JOB
HUE AaKTHBHOTO
¢unbTpa
16 | IIpakTHueckoe B TeueHuwe | 5 Oan-
3aganue 1. ceMecTpa JIOB
17 | IlpakTHueckoe B TedeHue | 5 Oai-
3agaHue 2. ceMecTpa JIOB
18 | IIpaxTHrueckoe B TeueHuwe | 5 Oan-
3asaHue 3. cemecTpa JIOB
19 | IIpakTHueckoe B TedeHue | 5 Oai-
3agaHue 4. ceMecTpa JIOB
20 | IlpakTuueckoe B TedeHue | 5 Oai-
3aJaHue S. ceMecTpa JIOB
Texymmii KOHTPOIB: | - 100 |-
6aJuIoB
OK3ameH - 50 50 — cTyzmeHT BiajxeeT 3HAHUSAMM B MOJI-

HOM O6T)€Me, CaMOCTOATCIIbHO, JIOTHUYC-
CKH IMOCJICI0OBATCIIbHO W MCUYCPIIBIBAIOIIC
OTBCYACT HA MMOCTABJICHHBIC BOIIPOCHI,

40 — CTYACHT BJIAJICCT 3HAHUAMMU IMOYTH B
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HIka-
HaumenoBanue Cpoxu
Ja Kpurepun
OIIEHOYHOT 0 BBITNOJIHE-
OIleHU- OlleHUBAHUS
cpeiacTBa HHUS

BaHMS
MOJIHOM 00BbeMe (MMEIOTCS MpoOembl
3HaHUH TOJILKO B HEKOTOPBIX, OCOOCHHO
CIIOKHBIX pa3Jienax); He JOIMYCKaeT BMe-
CTE C TEM CEPhE3HBIX OIMIMOOK B OTBETAX;
30 — cTymeHT BIaJeeT TOJNBKO 00s3a-
TEJIbHBIM MUHHUMYMOM 3HaHUWH IO JucC-
IUTUTAHE,
0 — cTymeHT He OCBOWJI 00s3aTENHHOTO
MUHUMYyMa 3HAHWUH, HE CIIOCOOEH OTBE-
TUTh Ha TIOCTABJICHHBIN BOIIPOC

HUTOI'O: - 150 -
0ayIoB

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % oT MakCHMaJIbHO BO3MOXKHOM CYMMBI 0aJlIIOB — «HEYIOBJIETBOPUTEIHHOY» (HEHAOC-
TaTOYHBIM YPOBEHB ISl IPOMEKYTOUHOM aTTECTALMU 10 TUCIUILINHE);

65 — 74 % oT MakCMMaJIbHO BO3MOXHOH CyMMBI 0QJIJIOB — «YAOBJIETBOPUTEIBHOY (TIOPOTO-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);
85 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aJIOB — «OTJIMYHOY» (BBICOKUH (MaKCH-
MaJIbHbIN) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 32/1aHNUS WJIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE J1JIs1
OLICHKH 3HAHUI, YMEHHMI, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH,
XapakTepu3youye npoiuecc popMupoBaHUsA KOMIETEHIUH B X0/1€e 0CBOEHUS
00pa3oBaTeJLHOM MPOrPaMMBbI

3.1 3apanus I TeKYLIEro KOHTPOJIsl yCleBaeMOCTH
Bonpoce! Ha 3ammTy J1a00paTOPHBIX PadoT

Jlabopamopuas paboma 1. [Ipoexmuposanue npeobpazosamelis KOOO8.
1) AKCHOMBI QIITeOPBI JIOTHUKH.
2) 3akoHbI anreOpbl JOTUKH.
3) bazucel OyaeBbIX QYHKITHIA.
4) TeopeMbl HHBEPCHH.
5) Kapter Kapuo. Ha3znauenwue. I[TpuHIUIm cocTaBaCHHUS.
6) Munumuzaius OyineBbIX GYHKIHH C TOMOIIBIO 3aKOHOB M aKCHOM aIreOpbl JIOTHKH.
7) Munumuzaiyst OyneBbix QyHKIUH ¢ momoribko kapt KapHo.
8) Dramnbl NPOEKTHPOBAHUS KOMOMHAIIMOHHOTO YCTPOMCTBRA.
9) IIpeobpa3oBarenu KOJ0B, YCIOBHOE rpadudeckoe 0003HaYCHNE, TPHMEHEHHE.

Jlabopamopuas paboma 2. Hccredosanue 102uteckux 21eMeHmos.
1) Jlormueckoe «M». YcnoBHoe rpadudeckoe o6o3HaueHue. Tabnuia nctuHHOCTH. CXema.
2) Jlornueckoe «MJINy. YcnoBHoe rpaduueckoe obo3HaueHue. Tabmuia netuHHOCTH. CXeMa.
3) Jlormueckoe «HE». YcnoBHoe rpadudeckoe o6o3HaueHune. Tabnua nctuHHOCTH. CXema.
4) Jloruueckoe «MI-HE». YcnoBHoe rpaduueckoe ob6o3HaueHue. Tabnuia ucruaHocTH. Cxema.
5) Jlormueckoe «MJIM-HE». YcnoBHoe rpaduyeckoe oOo3HaueHue. TabOnmia MCTHHHOCTH.
Cxewma.
6) Jlornueckoe «Mckmouaromee NUJIN». YcnosHoe rpaduyeckoe obo3HaueHue. Tabnuma uc-
TUHHOCTH. Cxema.
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1)
2)
3)
4)

5)

1)
2)
3)
4)
5)
6)
7)

1)
2)
3)
4)
5)
6)

1)

2)
3)
4)
5)
6)
7)
8)
9)

Jlabopamopuas paboma 3. Hccreoosanue KoMOUHAYUOHHBIX YCMPOUCNE.
[Mudpatop. YcnoHoe rpadudeckoe oboznauenne. Cxema. Tabnumna ucruanoctu. [Ipume-
HCHHE.
Hemmdpatop. YcinoBHoe rpadudeckoe obo3nauenue. Cxema. Tabmuma uctuanoctu. [lpu-
MEHEHUE.
MynbeTurekcop. YcinoBHoe rpaduueckoe obo3HadeHue. Cxema. Tabnwia MCTHHHOCTH.
[Ipumenenue.
HemynbTuruiekcop. YcinoBHoe rpadudeckoe obo3nauenue. Cxema. Tabmuiia MICTHHHOCTH.
[Ipumenenue.
[TpeoOpasoBarenp KoJaoB. YcioBHOe rpaduyeckoe obo3zHadenune. Cxema. Tabnuma uctus-
HoctH. [IpumMenenue.

Jlabopamopnas paboma 4. Hccrnedosanue mpueeepos.
Tpurrepsl. Onpeaenenue, Ha3HAYCHUE, KIACCH(PHUKAIINA.
Acunxponssiii RS Tpurrep. Cxema. Tabnuma uctuHHOCTH. JlnarpaMMbl paboThI.
Opnnotaktablii RS Tpurrep. Cxema. Tabnuna uctuHHOCTH. J{MarpaMMel paboTHI.
JByxtaktHbiii RS Tpurrep. Cxema. Tabnuua uctunHocTU. J{uarpamMmmsl paboThlI.
D tpurrep. Cxema. Tabnuna uctuHHOCTU. J{narpaMMel paboTEI.
T-tpurrep. Cxema. Tabnuua uctuHHOCTH. /Jnarpammsl paboThI.
JK tpurrep. Cxema. Tabnuua uctTuHHOCTH. JlnarpaMmsl paboThI.

Jlabopamopnas paboma 5. Hccnedosarnue pecucmpos.
Peructpsl. Onpenenenue, Ha3HaUYCHHUE, KIACCUDUKALIMSL.
Peructp xpanenus Ha D tpurrepax. Cxema. Anroputm pabotsl. [Ipumenenue.
Peructp xpanenus Ha RS tpurrepax. Cxema. Anroputm padotsl. [Ipumenenue.
Peructp xpanenns Ha JK tpurrepax. Cxema. Anroputm padotsl. [lpumenenue.
Peructp capura. Cxema. Anroputm padotsl. [lpumenenue.
KomOunmpoBansslii peructp. Cxema. Anroput™m padbotsl. [Ipumenenue.

Jlabopamopnas paboma 6. Hccnedosanue onepayuoHno2o ycuaumers.
OnepanuonHblil yeunurens. Onpenenenue, Ha3HaAYeHNE, YCIOBHOE rpaduueckoe 0003Haue-
HUE.

OynkuuoHanbHas cxema OY. HazHaueHne 1 0cOOeHHOCTH (YHKIIMOHAIBHBIX MOJYJIEH.
OcnHoBueble mapametpbl OY. Onpenenenus. OpueHTUPOBOYHBIC 3HAYCHUSI.

Crarnyeckue napamerpsl OY. AIroput™M U3MEpEeHHUs.

Hunamuueckue mapamerpsl OY. ANTOpUTM U3MEPEHHUS.

Knaccudukamus OVY.

[TorpemHoctu OY. VICTOYHUKH MOTPEHIHOCTEH.

Cxewmbl Bkiouenus OVY.

OnpenenuTb OCHOBHbBIE TAPAMETPhI ONIEPALIMOHHOTO YCUIIUTEIS 110 €r0 XapaKTePUCTUKAM.

10) Paccuntath cxemy nudepeHIINaTIbHOrO YCHIUTENS ¢ 3aJaHHBIM KO3(D(MHIIUEHTOM yCHIie-

HUs AU PepeHnanbHOro CUrHaia.

11) PaccunTarh cXeMy HHBEPTHPYIOIIETO YCHIHTEIS C 3aJaHHBIM KO((QHUIIUEHTOM YCHIICHUSI.
12) PaccunTarh CxeMy HEHMHBEPTHUPYIOLIETO YCHIIUTENS C 3aJaHHBIM Kod(duIreHTom ycuie-

1)
2)
3)
4)

HUs.

Jlabopamopnas paboma 7. Hccrneoosanue anano208bix apupMemuiecKux cxem.
HuBeptupyromuii cymmarop. Cxema, IpuHIUI paObOThI, pacuy€THbIE COOTHOLIECHUS.
Heunseptupyrommii cymmarop. Cxema, mpuHIUI pabOThI, pacC4ETHBIE COOTHOIICHUS.
WuTerpupytomuii ycunurenb. CxeMa, IpUHIUI paboThl, pacuéTHBIE COOTHOLLIEHUS.
Juddepenuupyrommii yennurenb. Cxema, IPUHIMI PabOThl, PACYETHBIE COOTHOILICHHS.
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5) CxeMbl aHAIOTOBOTO MPe0OPa30BaHMUS CUTHAJIOB.

6) PaccunTaTh HOMHHAJBI YIEMEHTOB CXEMbI CyMMATOpa.

7) PaccuuTarh cXeMy HHTErpaTopa.

8) Paccuutarh cxemy qudQepeHIMPOBAHUS.

9) PaccuuTarh 3JE€MEHTHI CXEMbI UICTOYHHMKA HAMIPSDKCHUS, YIIPABISIEMOTO TOKOM.
10) PaccumTtaTh 3JI€MEHTBI CXEMbI HCTOYHHKA TOKA, YIPABIIEMOTr0 HAPSKEHUCM.

Jlabopamopnuas paboma 8. Hccreoosanue nocapupmuyveckoeo ycuiumens.

1) Jlorapudmupyrommii ycunutenap Ha auone. Cxema, NMPUHIUI pabOThI, OCOOCHHOCTH, pac-
yéTHbIE cooTHONIeHUs. [Iprumenenue.

2) JlorapudMupYIOLIHA yCHIUTEIh Ha TpaH3ucTope. CxeMa, MPUHIUI pabOThl, 0COOCHHOCTH,
pacuétHble cooTHomeHus. CxeMbl BKITIOUeHHs TpaH3uctopa. [Ipumenenue.

3) DKCrHoHEHIHANTbHBIH yCHIUTEIb Ha auoje. Cxema, NpUHIUI pabOThI, 0COOCHHOCTH, pac-
yéTHbIE cooTHONIeHUS. [Ipumenenue.

4) DKCHOHEHLIHUAIBHBIN yCUIMTENb Ha TpaH3ucTope. Cxema, MPUHIMIT PaboOThl, 0COOCHHOCTH,
pacuétHble cooTHomeHus. CxeMbl BKIIIOUeHHs TpaH3uctopa. [Ipumenenue.

5) Hcroynuku OMMOOK B JIOrapU(PMHUPYIOIIUX M IKCIOHCHIMATIBHBIX ycHUuTesiX. CrocoObl
WX CHUKEHHUSI.

Jlabopamopuas paboma 9. Hccrneoosanue cxem s1eKmpuveckux Quibmpos.
1) Dnexrtpuueckue puibTpsl. OnpeaeacHue, Kiaccupukanus, Ha3HaYCHHUE.
2) AnNmpoKCHMAIMH YaCTOTHBIX XapaKTePHCTHK.
3) OcHoBHbIe TapaMeTpbl GUILTPOB. AJITOPUTM UX ONPEIACICHUSL.
4) ®HY u ®BY 1-ro nopsiaka. Cxema, 4aCTOTHAsE XapaKTEPUCTHUKA, PACUET.
5) ®HUY 2-ro mopsaka. Cxema, 4aCTOTHAsI XapaKTEPUCTHKA, PacUCT.
6) ®BY 2-ro mopsaka. Cxema, 4aCTOTHAs XapaKTEPUCTHKA, PACUET.
7) TI® 2-ro nopsaka. Cxema, 4acTOTHAsI XapaKTEPUCTHKA, PacyéT.
8) ®unbrpel Camiena-Kest. Cxema, BO3MOXHOCTH, OCOOCHHOCTH.
9) ®unbTphI ¢ MHOTOIIETIICBOI 00paTHOM CBsA3bI0. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
10) ®unbTpel Ha 3-X KoHIeHCaTOpax. Cxema, BO3MOKHOCTH, OCOOCHHOCTH.
11) ®dunbTphl Ha OMKBAIPATHBIX 3BeHBsAX. CXeMa, BO3MOKHOCTH, OCOOCHHOCTH.
12) OnpenenuTh XapaKTepPUCTUKH (PHUIBTPA IO €r0 aMIUTUTYAHO-4aCTOTHON XapaKTePHCTHKE.

Jlabopamopnas paboma 10. Hccnedosanue umnyibCHO20 NEPEMHONCUMENS CUSHATLOB.

1) Tlepemuoxwurenu curHanoB. OnpeaeieHne, Ha3HaYeHUE, KiIacCuUKaIus, YCIOBHOE rpadu-
yeckoe 0003HaueHHe.

2) TlepeMHOXHTENb Ha JOrapu)MHUPYIOMIHUX yCHUIUTEsX. Cxema, MPUHIUI paboThl, 0COOCH-
HOCTH, IOTPELIHOCTH.

3) IlepeMHOXHUTENb HA MEpPeMEHHON KpyTuzHe. Cxema, MPUHIMIT paboOThl, 0COOEHHOCTH, T0-
IPEUIHOCTH.

4) HWMmynbCHBIH IepeMHOXKHUTENb. CXeMa, IPUHIIUIT Pad0Thl, 0COOCHHOCTH, MOTPEITHOCTH.

5) Jenurens curHanoB. Cxema, MPUHIMI pabOThI, 0COOCHHOCTH, MOTPEITHOCTH.

6) IIpumMepbl NpUMEHEHHS TIEPEMHOKHUTENEH U IEIUTENICH /i1 00pabOTKH aHAJIOTOBBIX CUTHA-
JIOB.

Jlabopamopnas paboma 11. Hccnedosanue cxemul uszsneuenuss KEAOpAmMHoO20 KOPH.
1) TlpuHIUm paboOTHI KCCIICAOBAHHOW CXEMBbI, HCTOUYHHMKH TorpentHocTei. [Ipumenenue.
2) Ucnonp3oBaHKMe NpUHIMIA B3aMMOOOPATHBIX MpeoOpa30BaHMid PU MPOSKTHPOBAHHU CXEM
aHaJIOroBoi 00paboTku curHanoB Ha OY.
3) AmnanoroBas cxema BO3BE/ICHHs B KBajapar, MIPHUHLIUI pabOThI, IIOTPELIHOCTH, Pa3HOBHIHO-
CTH.
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Jlabopamopnas paboma 12. Hccredosanue L[AIL
1) Iludpo-anamorossiii mpeodpasosarenb. OnpeacicHue, Ha3HAYeHNE, YCIOBHOE rpaduyeckoe
o0o03HaueHHE, KIACCUPUKAIIHSL.
2) Xapakrepuctuku LIAIL, arroput™ ux OnpeacIeHus..
3) HAII ¢ IINM. Cxema, npuHIn padboThl, 0COOCHHOCTH.
4) LIAII ¢ cyMMUpOBaHUEM BECOBBIX TOKOB. CxeMa, MPUHIIKIT paObOThI, 0COOCHHOCTH.
5) LIAII ¢ maTpuiieii mocTossHHOTO uMIenanca. Cxema, IPUHIMIT PabOThI, 0COOCHHOCTH.
6) LIAII ¢ cymmupoBanueM HanpspkeHnid. Cxema, IPUHIUI paboThI, 0COOEHHOCTH.

Jlabopamopuas paboma 13. Hccneoosanue ALII.
1) Amnanoro-mudpoBoii npeodpasosarenb. OnpeneneHne, Ha3HaAUYCHHUE, YCIOBHOE rpaduuecKoe
o0o3HavYeHue, KiacCUpUKaIus.
2) Ilpuniun ananoro-uudpoBoro npeodpaszoBanus HHPOPMALIUH.
3) Xapakrepuctuku AL, arroputM ux pacuéra.
4) AT nocnenosatensHoro cuéra. Cxema. [Ipuniun paboThl, 0COOCHHOCTH.
5) ALII mocnemoBaTensHOro npudmmkenus. Cxema. [IpuHImn paboTel, 0COOCHHOCTH.
6) AL ¢ aBoitabiM uHTErprpoBanreM. Cxema. [IpuHiun paboThl, 0COOCHHOCTH.
7) Tlapamnensubiii ALIT. Cxema. [TpuHimn paboThl, 0COOEHHOCTH.

3agaHus NPaKTH4YeCKUX padoT

Ipakmuueckoe 3a0anue 1. Pacuém npeobpazosamersi K0008.

[Toctpoenue Tabnuibl UCTUHHOCTU IpeoOpaszoBarens. Odopmiienue kapt Kapuo. Mu-
HUMM3alMs QYHKIUI BBIXOJHBIX MIEPEMEHHBIX ¢ moMolbio kKapT KapHo. [IpuBenenue nonyden-
HBIX QyHKIUH K TpeOyemomy Oasucy. IIpoekTupoBanue cxemsbl mpeodpasoBarens. TecTupoa-
HHUE CXEMBI.

Ilpakmuueckoe 3a0anue 2. Pacuém cuémuuka ¢ nomowvio kapm Kapho.

[TocTpoenue Tabnuibl ICTUHHOCTU cu€TurKa. [locTpoeHne Tabiuilbl Mepexo10B TPUTTE-
poB Kaxaoro paspsaa cuérunka. Odopmienue kapt Kapno. Munumuszanus QyHKIUN ¢ momo-
et Kapt Kapno. [IpoektupoBanne cxembl CUETUNKA. T€CTUPOBAHUE CXEMBI.

Ilpakmuueckoe 3a0anue 3. Pacuém gpurompa 1-20 nopsoka.
Pacuér nomunanos snemenToB cxeM BHY 1 ®BY akTuBHBIX 3B€HbEB 1-T0 mopsaka.

Ipaxmuueckoe 3a0anue 4. Pacuém 36enves 2-20 nopsaoka no cxemam Cannena-Kes.
Pacuér HOMHUHATIOB 3JIEMEHTOB CXEM 3BEHBEB 2-TO TOPSAJIKA AKTHUBHBIX (UIBTPOB CO
cTpykTypoit Cannena-Kes ¢ annpoxcumarusmu barrepBopra u UobIiesa.

IIpakmuyeckoe 3adanue 5. Pacuém 36enves puibmpos no cxemam Ha 3-x KOHOeHCamo-
pax, OuKeaopamHviX 36eHbES.

Pacuér HOMMHAJIOB 3JIEMEHTOB CXeM Ha 3-X KoHJeHcaTopax B puinbTpax ®BY, ®HY, [1D
¢ XapakTepucTukamu 3oaotapéBa, uHBepcHoi YeOrimeBa, Yeonlena, barrepsopra.

3aganue na PI'P

1. CrpoexTHpoBaTh cxeMy IU(PPOBOro ycTpoiicTBa (cuérumnka, nmpeodpa3oBarens KO/IO0B,
1M (poBOro Joruueckoro apromara). [Ipoussectu mogenupoBanue padboThl YyCTPOHCTBA.

2. CipoeKTHpOBaTh aKTHUBHBIN NMEKTPHUUECKUN (PUIBTP CO CIETYIOUMMH XapaKTepUCTH-
KaMU: TUI (UIBTPA; alMpOKCUMUPYIOIIas YacTOTHAs XapaKTEpUCTUKA; MOPSAJIOK; CXEMHas pea-
au3anms; KodduimeHT ycuiieHus B mojoce mpomyckaHus; yactora cpesa (s ®BY, ®HY);
neHTpaibHas yactota (it [1® u PO); nodporHocTs (1t [1D, PO). Ilponssectu moaenupoa-
HUe paboThl puibTpa. OnpeaenuTh XapaKTEPUCTHKH MOJyYEHHOTO (PHIIBTPA.
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BapuanTsl 3aganuii 115 pacuéra HaXOASATCS B TUYHOM KaOMHETE CTyIeHTA.

3.2 3agaHus 1Jisl IPOMEKYTOYHON aTTecCTAUM

KoHTpo/1bHBIE BONIPOCHI K IK3aMEHY
DNeMEeHTapHBIC JIOTHUECKUE (PYHKIIMH, YCIOBHBIE Tpaduyueckue 00O3HAUCHUS SJIEMEHTOB,
BBINOJIHAIOLINX 3JIEMEHTapHbIE JIOTHYecKue (QyHKIHH.
Tabnuibl UICTUHHOCTU M aHAIUTUYECKUE BBIPAKEHHS SJIEMEHTAPHBIX JIOTHYECKUX (DYHKIIUH.
AKCHOMBI U 3aKOHBI QJIT€0PbI JIOTHUKH.
Crioco6b1 MUHUMH3AIMU OYJIEBBIX (YHKIUH.
VYrpoleHue J0rHyeckix BeIpaKeHUH ¢ momolibio kapT KapHo.
Hcnonb30Banne M30BITOYHBIX KOMOMHALMHI UIi MUHUMH3AIMK JIOTHYeCKuX QyHKiui. On-
HOBpPEMEHHAasi MUHUMU3A1Us] HECKOJIBKUX JIOTHUECKUX (DYHKIIMHA.
HIudparopsl, X YCTPOWCTBO, MPUHIUN PabOTHI, yCIOBHOE rpaduieckoe 0003HaAUCHHUE.
Jeummdpatopsl, UX YCTPOUCTBO, IPUHIMI pabOThI, yCIOBHOE I'paduueckoe 0003HaUEHHE.
HapammBanue pasmepHocTH aemmdpatopa. Mcnons3zoBanue nemudparopa A peatn3anun
JIOTMYEeCKUX (QYHKIHH.
[IpeoOpaszoBaTenu KOAOB, Ha3HAYEHUE, CXEMHAsl pealn3anus, YCIOBHOE Trpaduueckoe 000-
3HaYEHHUeE.
MynbTHIIIIEKCOpP, €r0 CXeMa, MPUHIMI PadOoThl, TAOIUIBI UICTUHHOCTH, CXeMHOE 0003Have-
HHUE.
Peanuzanus nornyeckux GpyHKIMI Ha OCHOBE MYJIBTHILIEKCOPA.
JleMynbTUILIEKCOp, MPUHIUN paboThl, CXEMHAs peain3alys, yCJIOBHOE 0003HaUEHHE.
KackagHoe BKIIIOUEHHE MYJIBTHILIEKCOPOB U IEMYJIbTHILIEKCOPOB.
[TpeoOpa3oBaHue TBOMYHBIX YHCET B JECATUYHbIE U HA000POT. AJITOPUTM CIIOKEHHSI U BbI-
YUTaHUS IBOMYHBIX YHCEI.
YMHOXeHHE U JIeJIeHUE B ABOUYHOIN CUCTEME CUMCIICHUS.
Kozpsl oToOpaxeHus AecATUYHBIX Yncen (IBOMYHO-IECATUYHBIN KO, KOJI C U30BITKOM 3, KOJ
AlikeHa).
Kon «2 u3 5», kon JI>koHCOHA : TaOJIUIIBI COOTBETCTBUS, IPUHIIUI ITOCTPOCHHUS.
[TomycymmaTop, npuHIUNI paboThl, Ta0NMLA UCTUHHOCTH, CXEMHasl peasn3alusi, YCIOBHOE
0003HaueHHE.
Cymmarop, NIpUHLIHKIT paboOThI, CXeMa, YCIOBHOE Ipaduueckoe 0003HaUEHHE.
CxemHas peau3aliid MHOTOPa3psAIHOT0 CyMMATOpPa, €ro MPUHIHI paboThl U YCIOBHOE 000-
3Ha4YeHue.
Bpruntanue ¢ moMouip0 cymmaropa.
CxeMmHas peanusanus peBepCUBHOTO CyMMAaTopa.
[{udpoBsie KOMITAPaTOPBI, CXEMHAS PEATH3AIHS, TPUHIIUIT PA0OTHI, YCIOBHOE 0003HAUCHHE.
Kackagnoe BkimtoueHre HU(pPOBBIX KOMIIAPATOPOB.
Tpurreps : noHATHE, KIaccH(UKAIUS, YCIOBHBIE 0003HAYEHUS BXOJIOB H BBIXOJIOB.
AcuHXpoHHBII RS-Tpurrep, npuHIMI padoThl, TaOIUIBI HCTUHHOCTH, CXEMa, YCIOBHOE 000-
3HauEHUeE.
CunxponHblii RS-Tpurrep, ycTpoicTBO, MPUHIUI pabOThI, BpEMEHHBIE AMAarpaMMBbl, YCJIOB-
Hoe rpaduueckoe 0O03HauEHUE.
JIByxcrynenyarbsiii RS-tpurrep, cxema, npuHIMI pabOThl, BpEMEHHBIE JHAarpaMMBbl, YCIOB-
HO€ 0003HAUCHHE.
D-tpurrep, cxemHas peanuszaius B 6asuce «1-HE», Tabnuia uCTUHHOCTH, BpeMEHHbBIE JHa-
rpaMMbl, CXeMHOe 0003HaUYEeHHUE.
T-tpurrep, cxemnas peanuszanus B 6asuce «M-HE», Tabania HCTUHHOCTH, BpeMEHHbIE AHUa-
rpaMMBbl, YCIIOBHOE rpaduueckoe 0003HaUYEHNE.
E-tpurrep, cxema, mpuHLIUI pabOTHI, YCIOBHOE 0003HAYEHUE.
S-tpurrep, ycTpoicTBO, Ta0INIIa HCTUHHOCTH, Tpaduueckoe 0003HAYCHHE.
JK-Tpurrep, cxema, npuHIUn paboThl, TAOIUIA UICTUHHOCTH, YCIIOBHOE 0003HaYEHHUE.
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Cxemnas peamuzanusi RS, D u T tpurrepoB Ha ocHoBe JK-Tpurrepa.

Peructpsl : onpenenenne, Ha3HaYeHUE, KJIaCCU(PUKALIHA.

Peructpsl xpaHenus, cxeMHas peaqu3anus Ha ocHoBe D-Tpurrepo, nmpuHIuI padoThl, yc-
JIOBHOE 0003HAUEHHE.

Peructp casura ¢ mocienoBaTelbHBIM TPUEMOM HH(GOpPMAIIMH, CXEMHAsI peau3anus Ha 0a3e
RS-tpurrepoB, npuHImn padoTel, CXeMHOE 0003HAUYCHHE.

KoMOuHMpOBaHHBIN perucTp cBUTa (C TOCIEI0BATEILHO-TIApaIeIbHBIM TPpUéMOM HH(OP-
MalliK), CXeMHas peanu3anus Ha 6a3e D-Tpurrepos, npuHIUI pabOThI, yCIOBHOE 0003HAYE-
HUE.

CuéTunKy U JEeTUTEIN YacTOThl : ONpeseeHne, Kiaccu(uKanus, OCHOBHbIE XapaKTepUCTH-
KH.

ACHHXPOHHBIH JIBOMYHBIH CYMMHPYIOIIMI CUYETUMK, cxema cuéryuka Ha ocHoBe JK-
TPUITEPOB, MPUHIMI PabOTHI, BPEMEHHBIC AMArpaMMbl, TaOlHWIla UCTHHHOCTH, YCIOBHOE
o0o3HaYeHHe.

ACUHXpOHHBIN BBIYMTAIOIIMN CUYETUMK, CXEMHas peanu3auus Ha ocHoBe D-Tpurrepos,
IPUHIUI paboThl, BpEMEHHBIE AUArpaMMBbl, YCIIOBHOE 0003HaYEHHUE.

BrruuTaromuii caMoOCTaHABIMBAIOIIUICSI ACHHXPOHHBIN CUETYHK, CXeMa, IPUHIIUI PaOOTHI.
PeBepcuBHBIN CUETUHK, CX€Ma, IPUHLUI pabOThl, 0003HAUYEHHE.

CUHXpOHHBIN MOCIIEIOBATEIbHBIN CUETINK, CXeMa, IPUHIHI paboThl, YCIOBHOE 0003HaUe-
HUE.

CHUHXpPOHHBIN MapasienbHblil CUETUMK, CXeMa Ha OcHOBe JK-TpurrepoB, MpUHLIMI paboOThI,
yCIOBHOE 0003HAUEHHE.

Konbuesoii cuéruuk JI)koHCOHA, cxeMHas peain3auust Ha ocHoBe D-Tpurrepos, aaropurm
paboTHI.

Cu€TumKH ¢ MPOU3BOIBHBIM KO (DUITMEHTOM cuéTa, CHHTE3 IBOMYHO-IECITUYHOTO CUETUH-
Ka C HCIOJIb30BaHUEM METO/1a aBTOCOpOCca, €ro CXeMHasl peanu3arysl.

3armoMHHAIONINE YCTPOICTBA, ONpeaesieHre, Kiaccu(uKaus, OCHOBHBIC XapaKTEPUCTUKH.
3anoMMHarolIee yCTpOMCTBO ¢ OTHOMEPHOH aapecalieil, cxema, IpUHIUI PaboThI.
3anmomuHaromiee ycrpoiicteo tuna 2DM, cxema, mpuHIUIT pabOTHI.

3anoMMHarollee yCTpOICTBO ¢ IBYMEPHOM afpecalneii, cxema, IpUHIMI PadOTHI.

[13Y, nporpammupyemble IpU U3rOTOBJIEHUH, CXE€MA, IPUHIUI IPOrPaMMUPOBAHHUS, YCIOB-
HOe 0003HaYeHUE.

OpnokpatHo nporpammupyemsie [13Y, npunuun pa®oThl, MPOrpaMMHUPOBAHUS, CXEMHOE
o0o03HaueHHE.

[Tepenporpammupyemslie [13Y, npunnun paboTsl, NporpaMMUpOBaHusl, CXeMHOE 0003Have-
HUE.

Buibl onepaTuBHBIX 3alIOMUHAIOUINX YCTPOUCTB, YCIOBHOE 0003HAYECHHUE.

[Tpuniun padots! cratnueckoro O3V, nunamuyeckoro O3VY.

[TpuHIMn paboTHI 3aITOMUHAIOIIETO YCTPOMCTBA C IPOU3BOILHON BEIOOPKOH.

Bydepnas namsaTh, Ha3HaUeHUE, CXEMa, IPUHLIUI pabOTHI.

CrekoBas aMsTh, Ha3HAYE€HUE, CXEMa, IIPUHLIUIT PaOOTHI.

Hcnonb3oBanue [13Y mis peanuzanuu J0oru4eckux QyHKIUi.

[TporpaMMupyemMble JOTHYECKHE HHTErpajbHbIE CXEMbI: Ha3Hau€HUE, NMPUHIUN padoThI,
KJaccupuKarus.

[IporpamMmMupyemMble JIOTUYECKHUE MaTPHULbI, MPUHIUI PadOThI, aJrOPUTM MPOrPaAMMUPOBa-
HUS.

[Tpunumn paboThl MPOrpaMMUPYEMOI MaTPUYHOI JIOTUKH.

[TporpamMupyemble BEHTUJIbHBIE MAaTpPUIBl, COCTaB, MPUHLUI pabOThl, KOHQUTyparIHs
[IBM.

[TporpamMupyemble KOMMYTHPYEMble MAaTpHUHbIE OJIOKH, COCTaB, IPUHLUI pabOTHI.
[Tpunuun padots! [TJIMC xoMOMHUPOBAHHON ApXUTEKTYPHI.
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[udpo-ananorossiit mpeoOpa3oBaTeb, Ha3HaUCHUE, TPUHIMI padoThl cxembl LIAII ¢ cym-
MHPOBAaHUEM BECOBBIX TOKOB.

Cxema LAII Ha ocHOBe pesuctuBHON Matpuibl R-2R, mpuHuun paboThl IpeuMylIecTBa,
CXeMHOE 0003HaueHue.

Amnanoro-uugpoBsie mpeoOpa3oBaTelin, Ha3HAYCHUE, OCHOBHBIE XapaKTEePUCTUKH, TPUHILIUIIBI
paboTHI.

[Mpuniun padotsr cxembl AL ¢ mapannensHbIM TpeoOpa3oBaHuEM.

[Tpuntumn padoter AL co cneasmieit cBsA3bIO.

AL BpeMSUMITYIbCHOTO ITPe0Opa3oBaHus, CTPYKTypHast CXeMa, IPUHIIMIT PaOOTHI.
[Tpunnun padoter AL mocnenoBaTenbHOTO TPUOTUKEHUS.

[Tpuammn pabotsr AL ¢ TBOHHBIM HHTETPUPOBAHUEM.

Oneparnmonnsnii  ycunutenb (OY), omnpeneneHue, OTIMYHMTEIBHBIE CBOWCTBA, CTPYKTYpa,
CXeMHOE 0003HauYeHHUE, HCIIOIh30BAaHUE OTPUIIATEIILHON 00paTHOM cBsi3u B cxemax ¢ OV.
Huddepennmanbupiii BXogHou kackany OY, HazHaueHHWE, OCOOEHHOCTH, CXEMHas peajau3a-
s, 3 (HEeKT CMEIeHUs HyIIs.

[Ipocreiimumii TpaH3UCTOPHBIN TeHEPaTOp CTAaOMIBHOIO TOKA, T€HEpaTop CTaOWUIBLHOTO TOKa
Ha TOKOBOM 3€pKaJie.

Kackaznpl caBura ypoBHs, TPOMEKYTOUHOTO YCUJICHHS] U BBIXOJIHBIE KAacKa/bl B ONEPallUOH-
HOM YCHJIUTEJE.

OCHOBHbIE TapAMETPBI ONEPALUOHHBIX YCUIUTEIEH.

CxeMbl BKIIIOUEHHS ONEPAMOHHBIX ycHinTeNnel (nuddepeHnnanbHoe, HHBEPTUPYIOIIee U
HEUHBEPTUPYIOIIEE BKIFOUYEHHS), OCOOCHHOCTH COOTHOIICHUN BXOJHBIX M BBIXOJHBIX BEJIU-
YUH B 3THUX CXEMaXx.

YacToTHBIE XapaKTEPUCTUKHU ONEPALUOHHOTO YCUIIUTENS U UX KOPPEKLIUSL.

[TapameTpsl KauecTBa ONEPALMOHHBIX YCHIINTENEH (TOYHOCTHBIE, TUHAMUYECKHE, SKCILTya-
TallMOHHBIE).

OcCHOBHBIE THUIIBI ONIEPALIMOHHBIX YCUIIUTENEH, UX OTIMYUTENbHbIE OCOOEHHOCTH.
OyHKIMOHATIbHBIE YCTPONCTBA Ha OINEPAIMOHHBIX YCHUJIHTENSX (CyMMarop, HHTErparop,
muddepeHIraTop), CXeMbI, TPUHIIAIT PAOOTHI.

Cxembl U mpuHIMN pabOThl JIMHEHHBIX MpeoOpa3oBaTenell CUrHAJIOB (mMpeoOpa3oBaTeb
«TOK-HAIpsDKEHUEe», UCTOYHUKH TOKa, YIPaBJisieMble HalpsKeHUEM, Ipeodpa3oBaTellb OTPU-
[IaTE€JILHOTO COPOTUBIIEHHSI, TOBTOPUTEINb HAMIPSKEHUS).

Bunpet aktuBHBIX puiibTpoB. Cxembl naccuBHbIXx @HY, ®BY u I1®, ux cBoiicTsa.

CxemHas peanu3aiysi akTUBHBIX (PUIBTPOB 1-TO MOpsiKa, UX YAaCTOTHBIE XAPaKTEPUCTUKH.
[Tpumenenue npuHIMna cyneprno3unuu npu pacuére AUX ¢unbTpos, npocteilmunii 2-x Kac-
KaJHbIi nosocoBoit RC-unstp.

Cxempl ®HY u ®BY 2-ro nopsinka no cxeme Canena-Kes. CxemMHble pelieHrs TOBBIIICHUS
nopsijika GuiIbTPOB.

CxeMbl TIOJIOCOBOTO U 3arpayKJaloIEero akTUBHBIX (PHIIBTPOB 2-T0 MOPsIKA.

CxeMmHas peanu3anus U IPUHIMI paboThl PpE30HAHCHOI'O MOJIOCOBOTO (PUIIBTPA, YMHOKHUTEIS
€MKOCTH, TUpaTopa.

[TpuMeHeHHEe MeTO/1a IEPEMEHHBIX COCTOSIHUS NP MPOEKTUPOBAHUH AaKTUBHBIX (PUIIBTPOB.
Jlorapudmuueckuii n FIKCIOHEHIIMAIBHBIN MpeoOpa3zoBaTeNn, CXEMbI, IPUHIIMUIT PaOOTHI.
OpnHomnosynepruoiHble NPELU3UOHHBIE BBIIPSIMUTENIN HA ONEPALMOHHBIX YCUIIUTEINAX, IPUH-
UM paboThI, 0COOEHHOCTH CXEMHBIX peaanu3aluil.

Peanuzanus 1ByXnoiaynepHOAHBIX MPELU3NOHHBIX BBIIPSIMUTEICH Ha ONEPALMOHHBIX YCH-
JUTENSAX.

CxeMbl aHAJOrOBBIX KOMMYTATOpoB. lIpuHIMm pa®oThl UM OTIMYUTEIBHBIE OCOOEHHOCTH
CXEM JIEKTPOHHBIX KOMMYTaTOPOB Ha MOJIEBBIX TPAH3UCTOPAX.

Crarnyeckue XapakTepUCTUKH aHAJIOIOBBIX KOMMYTaTOPOB. AHAJIOTOBbIE MYJIBTUILIEKCOPHI,
IPUHLKI PabOTHI, YCIOBHOE rpaguueckoe 0003HaYECHHUE.
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98. lunamMuveckre XapaKTepUCTHKU W JKCIUTyaTallMOHHBIC TMapaMeTphl aHAJOTOBBIX KITIOUEH,
BIIUSTHUE MEXKIYINEKTPOAHbIX EMKocTeil MOII-kimroueit Ha MX XapaKTEPUCTUKHU.

99. VerpolicTBa BEIOOPKU M XpaHEHUs, HA3HAYCHHE, CXeMa, IPUHIIUT PabOThl, OCHOBHEIE XapakK-
TEPUCTHUKH.

100. VYecrpoiicTBa Ha MEpeKIIOYaEMbIX KOHAEHCATOpaxX, MPUHIMUI paboThl, MPUMEHEHHE, OC-
HOBHbIE IPEUMYILIECTBA U HEJOCTATKHU.

101. AmanoroBble KOMIIApaTOPbI, OINpPEIEICHUE, AITOPUTM pabOTHI, OCHOBHBIC MapaMeTphl,
CXEeMBbI YIPaBIEHUS YPOBHSMHU BBIXOJHOTO HAIpPSDKEHUS KOMIIapaTopa Ha OMNEepalliOHHBIX
YCUJIMTENSIX C OTPULIATEIbHON 0OpaTHOM CBS3BIO.

102. OcobOeHHOCTH BBIXOAHBIX KAacKaJOB CEpUHHO BbIMYCKaeMbIX KommnaparopoB. [lomoxu-
TeNbHast oOpaTHas CBsA3b B Kommaparope. CxeMHas peanu3aius U MPUHIUI paboThl ABYXIIO-
pPOrOBOr0 KOMIIApaTopa.

103. Cxemsbl U NpUHIMTI PaObOTHl UMITYJIBCHBIX YCTPOMCTB HAa OCHOBE aHAJIOTOBOTO KOMMapa-
Topa (IeTeKkTopbl ypoBHs, Tpurrep llIMuTa, >KAymuii My1bTUBHOPATOD).

104. AHanoOroBBI MEPEMHOKUTENIh CUTHAJIOB, HA3HAYCHHE, YCIOBHOE rpaduueckoe 0003Ha-
yenre. CxeMHas peanu3alus U MPUHLIUI paboThl OJHOKBAJAPAHTHOIO MEPEMHOXKHTENS Ha
norapu(pMHUECKUX YCUITHTEISAX.

105. /[lenutenb aHATOTOBBIX CUTHAIOB, CXeMa, IPUHIIUI PaOOTHI.

106. CxemHas peanu3aiys U MPUHIUN PaOOTHI ICTUTENS IMUPOKOIMOIIOCHBIX CUTHAJIOB C MPH-
MEHEHHEM JINOIHO-PE3UCTOPHOM OMTOIIEKTPOHHOM Maphl.

107. Cxema u3BIICUCHHSI KBAAPATHOTO KOPHSI.

108. IIpuniun paboTel 6aJaHCHOTO, aMILUIUTYIHOTO, OJJHOIIOJIOCHOTO MOAY/ISITOPOB Ha OCHOBE
AHAJIOTOBOTO IMEPEMHOKHUTEIIS.

109. ®@yskuoHanmpHAs CXeMa U MPUHLHUI PabOTHl YIBOUTENS U ACIUTENS YaCTOThI aHAJIOro-
BOT'O CUTHAJA.

110. [punmun pa6otsl ¢dazoBoro, OudaszHOro, TMHEHHOrO AMILTUTYIHOTO JIEMOAYIATOpA H
KBaJPaTUIHOTO JIETEKTOPA.

TunoBble IK3aMeHAIMOHHBIE 3aJaY1
1. Paccuurtare npeoOpa3zoBaTenb KOJOB IO 33JaHHON TaOiMile HICTUHHOCTH U 3a/laHHOM Oa3u-
ce.
Ynupoctuts OyneBy (PyHKIHIO C TOMOILBIO 3aKOHOB M aKCHOM aJIreOphl JTIOTUKH.
[TpuBectu goruueckyro QyHKIHIO K TpedyeMoMy Oas3ucy.
Ynpoctuts OyneBy (GyHKIHMIO ¢ TOMOIIBIO KapThl KapHo.
PaccuuraTh CUéTUMK 110 3aJaHHON TaOJIHIlE HCTUHHOCTH.
CripoeTKupoBaTh CXeMy JeUTENs YaCTOThI C 3a/laHHBIM KO3 (DUITUEHTOM JIeNIeHHSL.
CnpoektupoBath mpeoOpa3zoBaTenb KOJ0B Ha mudparope u nemmdparope.
PaccunarTh cxemy HeMHBEpTHpYIOLIEero ycunurens Ha OY.
Paccunrats cxemy naBepTHpYlomero ycuinrens Ha OY.
0. Paccunrats cxemy auddeperunansaoro yeunurens Ha OY.
11. Paccuurates cxemy uHTerparopa Ha OV.
12. Paccunrats cxemy auddepenuupyromero ycunurens Ha OY.
13. Paccuurare cxemy cymmaropa Ha OV.
14. Paccumntats 3BeHO (puiIbTpa 2-ro mopsijaka.

HBOoNoOORWD
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Jlucr perucrpanuu usmenenui k PI1JI

OcHoBaHNE BHECEHUS
N3MCHCHUA

KonnuectBo
CTpaHMIY
W3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

Bocnurarensnas padora odyuaromuxcs. OcHo-
BaHue: @enepanbHblil 3akoH oT 31.07.2020 N
304-d3 "O BHecenuu n3meHeHuii B denepaiib-
HbIi 3aK0H "OO0 oO6pazoBanuu B Poccuiickoii
®denepanun" M0 BOpocaM BOCITUTAHUS 00Y-
qaromuxcs"

[IpakTHueckas MoAroToBKa 00y4aroIUXCs.
OcHoBanue: [Ipukaz MuHHCTEpCTBA HAYKH
U BeICIIETo oOpazoBaHus Poccuiickoit de-
nepauuy, MUHUCTEPCTBA IPOCBEILIEHNUS
Poccuiickoit @eneparnuu ot 05.08.2020 r.
Ne 885/390 "O npakTuyeckoii moAroTOBKE
oOyyaromuxcs"

AKTyaJ'II/IS anus CIIMCKa JINTEPaTypPhl
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